BEST AVAILABLE COPY 




COC3 C08ETCHMX 
COUMAIWCTWECHMX 

ptcnys/iMH 



rOCyAAPCTBEMhfe^ HOMMTET CCCP _ 
PO'JXEJIAM H306PETEHHM M OTHPbTTW 



-SI J- .432190 A1 



(51) 



4 E 21 B 29/10 



OnMCAHME M30BPETEHMA 

H ABTOPCKOMY CBUflETETIbCTBy 



(21) 4105299/22-03 

(22) 04.08.86 

(46) 23.10.88. Emu W 39 

{7t) BcecoraHKft Hay^HO-KCCJieAOBaTanb 

ckhA HHCTHTyr no Kpcnjieincs CKBaKHH 

h CypoBUM pacTBopan 

(72) B.A. DpbCB h B.T. Hhkhti e hk o 

(53) 622.248(088.8) 

(56) Abtopckoc CBHAeTenbCTBo CCCP 

P 388650, n. E 21 B 43/10, 1976. t 

AsropcKoe CBHflerenbCTBO CCCP 
W 976020, kji. E 21 B 29/10, 198 



(54) yCTPOflCTBO flJW yCTAHOBKH FUIACTW- 
Pfl B 0BCAHH01I TPyBE 
(57) H3o(5pCTeHKe othochtch k TexMHxe 
noAseKHoro peMoirra CKBaxHHU h npe«- 
uaaKaneHo pji* BOccTaHOBJieHHH repMe- 
THaauHH oCScaAH^x kojiohh He^rrHHMx, bo- 
Ahhmx h rasosux cKBajcHH. Uesib - noBM- 
meiwe h am ex hoc th pa<5oro ycxpottCTBa 
sa ener npe/XOTBpai^euHfl 9 a icnHHHBa huh 
npo$H/ibHux KoHycHMx ynopoB 9 b rofcpH- 
pcb&hhom iuiacTupe (HI) 3 npH oflHOBpe- 
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1 '4 1 2 1 

MOiiHOM yn;>omeHHH ero ko ic . nyxium . 
YcTpoMCTBo conep^iiT no/iyw u~anry (Hill) 

1 c paunanbHbiMn oTBepcTiiftMii 2 m pac- 
nojiomeiiiiwe b noJiocTH m 3 uarpyOxa 
ynopbi 9. Wo KOHtxaM tuuiitHApHqecxHx 
yyacTKOB m 3 pa3MemeHbi hhxhhh aecT- 

KO CBH3aHHblfl C IHIl 1 H BepXHHH ySJIM 

ynncTiieimfl (VY) 4, c kotopmmii xecrxo 
coeAH!ieiibi ynopw 9. TIoa m 3 pa3MemeHa 
nopHMpyiomafl ronoBxa 14, c xoTopoft xe- 

CTKO CBH3ail HH3KHHM KOHGl^ mil 1 • HkXHHH 

yy 4 ycTaHOBJieH Ha cpeauoM 3JieMCHTe 

Ha nill 1. riOJX p3AHaJlbHMMH OTBepCTHHMH 

2 nm 1 HMeeT b cBoefl itoaocth nepe- 
KpbiBaTejib novoxa b bhac cpe3Hoft 3a- 
rnymxH 10 c 4>HKcaTopon. IlpH nonaue 

XfUXKOCTM BO BHyTpeHHWM nOAOCTb TO 3 



90 

co^naercH Aa»uem<c, o6ecneMHoaioinee 
pacmiipoHiie it npincaTHe HI 3 ao nonHoro 
KOHTaKTa ero ro<J>pnpoBaniioH M<1CTH K 
BHyTpeHHert cTCiixe o6caAHoft kojiohhu. 
TepMeTHsaiiHR BiiyTpeioieft no.nocTH 171 3 
o6ecnewiBaeTCH yy 4. B momcht kphth- 
vecxoro Aa BJieHHw hhxhhh yy 6 onycxa- 
ercH no nw 1. Oahobpcmchho npn He- 
3naMHTCJibHOM y BC/iHM eHHH AaaneHHB. cpe- 
saeTCH ^HKcaTop sarAymKH 10, xoTopa* 
naAaeT b pacuiHpemiyio nojiocTb flOl 1. 
na pacnonoxeHHyio b Heft orpaHHmrrejib- 
Hyw KpecTOBHHy. 0cBo6o*AaercH xaHan 
Ann nepeAaMH xhakocth b ronoBxy 14. 
PasMemeHHbot b Heft o6paTHbift xjianait 15 
npH co3AaiiHH AdBneHKfl aaxpuBaercn. 
9 hji. 



H3o6peTeHHe othochtch x TexHHxe 
noA3eMHoro pcMOHTa cxBaxHH, a hmchho 
x ycTpoftcTBaM Ann BoccTaKOBJieKHA rep- 

MeTH3aUHH 06C3AHMX KOAOHH H&^THHbtX 9 

boaahux h raaoBboc ckbojkhh. 

Uejib H3o6pereHMff - noEumeHne Ha- 
AexiiocTH pa6oTU ycTpoftcTBa 3a cner 
npeAOTBpameHHH saxAMHifBaKHH ynopoB 
b njracTwpe npH oahobpcmchhom ynpo- 

IHeKHH ero KOHCTpyXUHH. 

Ha *Hr. 1 H3o6paxen ro^pHpoBaHHuft 

njiaCTWpb C UHJIHHApHMeCKHMH XOHUe- 

BbiMH yvacTxaMH; Ha 4>Hr. 2 - paapea 
A-A Ha <fcHr. 1; Ha <J>ht. 3 - pa3pes 
B-E na $kr. 1; Ha 4>Hr # 4 - ycrpoftCTBo 
b c6ope c anacTbipeM, oGnpift bha; Ha 
ifrnr. 5 - nonaxeHHe miacTbipn nocne 
rHAPaBJiimecxoro bosachctbhh na ona- 
CTbipb; Ha <&Hr # 6 - to xe,noc;ie cpe- 
3a HKSHero ysna yiuioTHeHHH; Ha 4>Hr.7- 
to xe, npH ero xamrtSpoBxe AopHHpyio- 
meft ronoBxoft b Ha^aiibHbtfi nepttoA; Ha 
<&Hr» 8 - nonoxeHHe nepexpuBaTejui no- 
Toxa b MoneHT pacnmpeHHH nnacTbipH 
rHApa bjihm ec khm B03AeftcTBHeM| Ha 
4>Hr. 9 - to me, nocne ero cpesa, pas- 
p«s, 

yCTpoftCTBO COCTOHT H3 nanOH IDTaH— 
r»l 1 C paAHaJIbHblMM OTBepCTHJIMH 2 P 

pacnonoxeHHUMH BiiyrpH ro^pHposaHHoro 
ruiacTupR 3. ya/ios 4 ynnoTiteHHfl, 3a- 
Kpen/ieiiHwx Ha nojiow orraHre 1 b xonue- 

BWX lUtJIUHAPHMeCKHX M3CTBX rO<l>pHpOBaH- 



Horo njiacTbipH 3 h cocToiinpfx H3 xonb- 
ueBboc snacTHMHboc BTyjiox 5, MameoG- 
paaHux Hanxer 6 9 orpaHHtiHTenn 7 k 

5 cpe3Horo orp a HHHHTejiH 8, pa3Men^eHHbix 
BHe ro4>pHpoB3HHoro nnacTbipR 3 3a y3- 
naMH 4 yanoTiieHMA, npo4»anbHux xoHyc- 
Kboc ynopoB 9, pacnonoxeHHbix Ha nepe- 
xoAax ot ro^pHposaHHoft x ahjihhaph- 

$0 lecxoft nosepxHocTH nnacTbipH 3 c oOec- 
neqeHHeM HenoABHXHoro nonomeHHH iuia- 
cTupn npH cnycxe b cxsaxHify h cosAa- 
hhh ycnoBHJi ahh pa3HeqeHi!H yanoTHH- 
TenbHbix 3neMeHT0B Bbnoe ynopoB b ah- 

15 JiHHAPHMecxitx qacTHx njiacTbipH, nepe- 
xpbraarenH noToxa b bhac cpe3Hoft 3a- 
rjiymxH 10 c ^nxcaTopoM 11, ycTaHoa- 
jieHHbix b nonoft nrraHre 1 noA ee pa- 

AHaJlbHWMJf OTBepCTHflMH, Orpa HH^HTCJlb- 

20 Hoft xpecTOBHHbi 12, pacnojioxeHHoft b 
pacmnpeHHoft nonocTH 13 mTanrn 1, Aop- 
HHpyra^eft rHAPaBAHMecxoft to^obkh 14, 
3aKpeaaeHHOH Ha HHKHeM xonue nonoft 
mTanra 1, h o6paTHoro xnanawa 15, 

25 pa3MemeHHoro b rKApaBJiH^ecxofl aop- 
HHpyxnueft rojiosxe 14. 

ycTpoftCTBo cnycxaeTCH Ha HacocHo- 
KOMnpeccopHwx Tpy6ax 16 x MecTy 17 
Ae^exTa oOcaAHoft rpy6u 18. 

3C ycTpoftCTBo paCoTaeT cjiCAy»mHM 06- 
paaoH. 

nocAe cnycxa ycTpoftcTBa b cGope 
c n/iacTbipeM Ha HacocHo-xoMnpeccop- 
ni>tx TpyOax 16 b CKBaxMHy x mbctv 17 



BEST AVAILABLE COPY 



-> 143 
A'-i>eKTa b oGcan»oft Konomie 16 no no- 
n t nrraHre 1 MepC3 pansiajtbiibie ot- 
BLj cthh 2 bo BHyrpeHHwio noJiocTb mia- 

CTbipH 3 nOAaWT JKHAKOCTb h co3Aa»T 

rHApaBJiHMecKoe AaBJieiwe, o6ecneMHBa- 
woxee pacnmpeHHe h npH*aTHe nnacTwpn 
AO noAHoro KoirraKTa ero ro^pHpoaaHHort 
Macm k BHVTpeHHeft CTCHKe oOcaAHofl 

T.OAOHHM. 

repMeTHaauHfl BHyTpeHHeft nonocTH 
miacTbipR npa coBAaHMM AaBneHHH o6ec- 
neMHsaeTCH aa ever y3Aoa 4 yruioTHe- 
hhh , pacnojioxeHMbix no KOHuaM nnacTW- 

PH 8 VfUXH HApHU ec KMX UaCTHX. IIpKMeM 

nepBOHaqanbHo repMeTHsauHH oOecne- 
WBacTCH Mameo6pa3HbiMH MaraceTaMM 6, 
a npH pocTe AaBneHHH HaAemHocTb rep- 
M£TH3auHH AonojiHHTejibHo noBbnnaeTCH 

3AaCTHqHHMH BTyAK3MH 5, KOTOpWe nOA 

BosAeflcTBHeM AaBneHMH, nepeMcmancb 
cobm€ctko c MameoCpasHMMH MaWKCTaMK 
b oceBOM HanpaBJieHKH no nrraHre 1, 
cxMMaJ0TCH 9 as paAHaAbHOMHanpaBneHHM- 
_no AHaMCTpy yBejnwHsawrcH, npo^Ho koh- 
TaKTHpyH c AHAHHApHqecKoft noBepxno- 
cTbw nnacTbjpn c oahobpcmchmwm ero 
pacoiHpeHMeM npn pocre .AaanemiH ao 
icpHTmecxoro MOMeKTa. B momcht Haery- 
njxeHKn KpHWiecxoro (pacneTHoro) 
AasiieKHH cpeaaeTCH orpaiawHTenb (matt- 
6a) 8 h moKKHft ysen 4 y iuiot hc hh h ne- 
peMemaeTCH no nonoft nrraHre bhhs. 0a~ 
HOBpeneHHo npH HesHawrenbHOM (pac- 
mcthom) yBenuueHHH AaBneHHH cpeaaeT- 
ch ^HxcaTop 11 nepeKpMBaTenw noTOKa 
cpeaHoft aaraymxH 10, Koropan naAaeT 
b pacnsipeHHyio nonocrb 13 Ha orpaHH- 
tufTeribHyio xpecTOBHHy 12, ocBo6a*nan 
KaHaii aiw ncpcAaiH xhaxocth b rHApaa- 
jmiecxyx) flopHHpy^myw ronoBKy 14. 06- 
paTKbift KJianan 15 npa co3AaHHH AaBne- 
HHH b AopHHpywinefl ronoBKe saKptiBaeT- 
en. 

Ilpoaecc passajibuoBKH muiHHAPHvec- 

KMX KOHUOB OnaCTblpH H K3AHtfpOBKH no 

Bcefi ero AHMue ocymecTBAHCTCH nyTeM 
npoTHrHBaHHH noA AaaneHHeH rHApaB- 
JiHiecxoH AopHHpyioineft roiioBxoft npH 
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noAbeMe HacocHo-KOMnpcccopHwx TpyC 
na noBcpxHocTH. TaK KaK nonan urraH- 
ra 1 HMeeT paAHanbiiwe oTBepcriiH 2 c 

BblXOAOM JKHAKOCTH B CKBa*Hliy, TO nOA~ 

5 AepxaHHe Heo6xoAHMoro AaBneHHH b ycr- 
poHCTBe npM pa 3 san buoBKe kohuob m 
KaAHCpoBKe nnacTbipn oGecneqHBaeTCH 
sa cuct yBCAHqeHHH. npoHssoAHTenbHo- 
1 q cth Hacoca. 

KaAH6poBxy nnacTbipH mokho noaTo- 
pHTb MHoroKpaTHbiMH npoxoAaMH rHAPaB- 
nHwecKoft AopHHpywmeft toaobkh, npn 
stom cnycK r oa ob km b HexoAHoe nond- 
15 xeHHe ocymecTBiineTCH 6e3 H36biTo*iHoro 
AaBneHHH xhakocth b chctcmc 

nocne oKOHtiaHHH npouecca ycTanoB- 
km nnacTbipn H36biroMHoe.AaBneHHe b 
cHCTene cHHMaeTCH h ycTpoilCTBo noA- 
20 HHMaeTCH Ha noaepxHocTb, npH 3T0M 
cjihb mHAKOCTH H3 Tpy6 ocyinecTBAHeTCH 
Mepe3 paAHanbHbie oTBepcTHH 2 ycTpoft- 

CTBa. 
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O o p m y n a H3o6peTeHMH 

ycTpofiCTBo Ann ycTaHOBKH nnacTbipn 
b o6caAHofl rpy6e, coAepxamee nonyio 
3Q nrraHry c paAHanbHbXMH otbcpcthhmh , 
ro$pHpoBaHHbtft nnacTbtpb c umahhaph^ 
tiecKHMH yqacTKaMH no KOHuaM Ann paa- 
MemeHHH BepxHero, mecrxo CBH3*aHHoro 
c nonoft BTaHroft, m HHXHero yanos 
ynnoTHe hhh , pacnonoaceHHwe a nonocTH 
nnacTwpH ynopu, xecTKo CBH3aHHbie c 
ysnaKH ynnoTHeHHH, h pasMemeHHyio noA 
nnacTbipeM AOj>HHpywmyio roJioBxy, o t- 
AH^awmeecH TeM, mto, c ue- 
Ab» noBbnneHHH HaAexHocTH paOoTu ycr- 
poftCTBa aa c«ieT npeAOTBpan^eHHii 3a- 

KAH HH Ba HHH ynopOB B TUiaCTblpe npH OA"" 

HOBpeMe hhom ynponeHHH tro KOHCTpyx- - 
AHH, KH3KHHH y3en y nn ot h eH hh ycTaHOB- 
neH Ha cpe3HOM sneMeHre iia nonoft 
nrraHre, nocAeAHHH mecTKO CBH3aua hhx- 

HHM KOHUOM C AOpHMpyWHeft rOAOBKOft H 

HMeeT b CBoeft nonocTH noA paAHaJibHbr- 
mh oTBepcTHHKH nepeKpbmaTeAb noToxa* 
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(54) A DEVICE FOR PLACING A 
PATCH IN A CASING 
(57) The invention relates to well 
servicing technology and is designed to 
restore leaktight sealing of casing in oil, 
water, and gas wells. The aim is to 
improve the reliability of operation of the 
device by preventing jamming of shaped 
conical stops 9 in corrugated patch 3 
while at the same time 



[vertically along right margin] 
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[see original Russian for figure] 



Fig. 4 
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simplifying its design. The device contains 
a hollow rod 1 with radial holes 2 and 
stops 9, the stops being disposed in the 
cavity of sleeve corrugated patch 3. At the 
ends of the cylindrical portions of 
corrugated patch 3 are disposed a lower 
packing assembly 4, that is rigidly 
connected with hollow rod 1, and an 
upper packing assembly 4, where stops 9 
are rigidly connected with packing 
assemblies 4. Under corrugated patch 3 is 
disposed coring head 14, with which the 
lower end of hollow rod 1 is rigidly 
connected. Lower packing assembly 4 is 
mounted on a shear member on hollow 
rod 1. Under radial holes 2, hollow rod 1 
in its cavity has a flow shutofF assembly in 
the form of a shear blind flange 10 with 
locking device. When fluid is delivered 
into the inner cavity of corrugated 
patch 3, 



pressure is created, ensuring expansion 
and squeezing of corrugated patch 3 until 
its corrugated part makes complete 
contact against the inner wall of the 
casing. Leaktight sealing of the inner 
cavity of corrugated patch 3 is provided 
by packing assemblies 4. At the critical 
pressure, lower packing assembly 4 drops 
along hollow rod L At the same time, 
with a slight increase in pressure, the 
locking device of blind flange 10 is 
sheared off, and the flange falls into the 
widened cavity of hollow rod 1 to the 
limit stop cross member disposed in it. 
The channel for transfer of fluid to head 
14 is unblocked. Check valve 15 
disposed therein is closed when the 
pressure is created. 9 drawings. 



The invention relates to well servicing technology, and specifically to devices for 
restoring leaktight sealing of casing in oil, water, and gas wells. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing jamming of the stops in the patch while at the same time simplifying its design 

Fig. 1 shows the corrugated patch with cylindrical terminal portions Fig 2 shows a 
sectional view of the A— A section in Fig. 1; Fig. 3 shows a sectional view of the B— B 
section in Fig. 1, Fig. 4 shows the device assembled with the patch, general view; Fig. 5 shows 
he position of the patch after hydraulic action on the patch; Fig. 6 shows the same, after the 
lower packing assembly has sheared off; Fig. 7 shows the same, during its sizing by the coring 
head in the initud period; Fig. 8 shows the position of the flow shutoff at the time the patch is 
being expanded by hydraulic action; Fig. 9 shows a cutaway view of the same, after it is 
sneared otx. 

The device consists of a hollow rod 1 with radial holes 2, disposed inside corrugated 
IfwmgX^ assemb,ies 4 that «* secured on hollow rod 1 in the terminal cylindrical parts 
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patch 3 and consist of elastic ring bushings 5, cup seals 6, limit stop 7 and shear limit stop 8 
that are disposed exterior to corrugated patch 3 beyond packing assemblies 4, shaped conical 
stops 9 that are disposed in the transitional areas from corrugated to cylindrical surface on 
patch 3, in order to ensure that the patch remains in a fixed position during lowering into the 
well and to create conditions for disposition of the packing elements above the stops in the 
cylindrical parts of the patch, a flow shutoff assembly in the form of shear blind flange 10 with 
locking device 1 1, mounted in hollow rod 1 under its radial holes, limit stop cross member 12 
that is disposed m the widened cavity 13 of rod 1, hydraulic coring head 14 that is secured to 
the lower end of hollow rod 1, and check valve 15 that is disposed in hydraulic coring head 

The device is lowered on tubing 16 to the location 17 of the defect in casing 18 
The device operates as follows. 

After the device, assembled with the patch, is lowered on tubing 1 6 into the well to the 
location 17 
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of the defect in casing 16, fluid is delivered along hollow rod 1 through radial holes 2 to the 
inner cavity of patch 3 and hydraulic pressure is created, ensuring expansion and squeezing of 
the patch until its corrugated part makes complete contact against the inner wall of the casing 

Leaktight sealing of the inner cavity of the patch with creation of pressure is ensured 
by packing assemblies 4, disposed at the ends of the patch in the cylindrical parts In this case 
initially leaktight sealing is ensured by cup seals 6, and as the pressure increases, the reliability' 
of the leaktight sealing is additionally improved by elastic bushings 5, which under pressure 
move together with the cups in the axial direction along rod 1, are compressed, and expand in 
the radial direction along the diameter, making tight contact with the cylindrical surface of the 
patch with its simultaneous expansion as the pressure increases up to the critical value At the 
moment the critical (calculated) pressure is reached, limit stop (collar) 8 is sheared off and 
lower packing assembly 4 moves downward along the hollow rod. At the same time with a 
slight (calculated) increase in pressure, locking device 1 1 of the flow shutoff assembly shear 
blind flange 10, is sheared off and the flange drops into widened cavity 13 onto limit stop 
cross member 12, unblocking the channel for transfer of fluid to hydraulic coring head 14 
When pressure is created in the coring head, check valve 1 5 is closed. 

The process of expanding the cylindrical ends of the patch and sizing the patch along 
its entire length is carried out by pulling the hydraulic coring head through under pressure as 
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1 5^!;,!?" S ' nCe h * w rod 1 *- W" 2 wW, «k of fluid imo 
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[see Russian original for figure] 
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Fig. 1 



1432190 



Russian original for figure] [see Russian original for figure] 

A=A B — B 



Fig. 2 



Fig. 3 



[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 6 Rg 7 
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[see Russian original for figure] [ see Russian original for figure] 
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